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Discussion and decision
1 Introduction

SA2 has discussed the automotive use case where "voice centric" UE wants to use CE mode B (e.g. due to bad coverage) in order to send SMS, IM or small data.  

SA2 has defined solution in technically endorsed CR [S2-177969, S2-177667]. Basis of the solution is that UE always indicate its right capability (irrespective if UE usage setting is “voice centric” or “data centric”) of CE mode B support to the MME. MME based on UE usage setting stores the CE mode B restricted parameter in MM context (i.e. if UE usage setting is “voice centric” then CE mode B restricted parameter is set, or else if UE usage setting is “data centric” then CE mode B restricted parameter is not set). MME sends CE mode B restriction parameter to eNB in S1-AP signalling. 

UE can initiate TAU to change UE usage setting from "data centric" to "voice centric" (or vice versa). SA2 has sent RAN2 a LS [R2-1712153] and requested RAN 2 to take action on the following:

SA2 would request RAN2 to provide feedback if they see any issue in updating the “CE mode B restriction parameter” at eNB in CONNECTED mode.

In this contribution, the updating of the CE Mode B restriction parameter in Connected Mode is discussed and the impact to RAN 2 is analysed.

2 Discussion

2.1 Impact of change in CE mode B restriction in RRC Connected mode

In RAN2 # 96 meeting, it was agreed that the enhanced coverage authorization does not affect the specification for UE’s connected mode mobility for BL UEs or UEs in CE [1]. The reason was that the network is in full control when a UE is in connected mode. It is up to network to take an appropriate action such as RRC reconfiguration or even releasing the UE to IDLE mode if necessary when MME informs the change in enhanced coverage authorization parameter. Also while being in connected mode, for example, during re-establishing the RRC connection, UE applies the existing cell selection procedures and rules that are used with authorization of coverage enhancement.

Observation 1. Handling authorization of coverage enhancement for the RRC connected mode mobility is left to eNB implementation.

Similarly, When UE in RRC connected mode changes its usage setting from ‘voice centric’ to ‘data centric’ or vice versa, UE NAS will initiate a TAU to the MME. The MME based on UE usage setting set to ‘voice centric’ will inform the eNB that the CE Mode B is restricted via S1-AP signalling (CE mode B restriction parameter). eNB based on this parameter can take appropriate action such as reconfiguration of CE parameters, measurement configurations, selecting the suitable cell during handover or even releasing the RRC connection. 
For example, let us assume that the UE is operating in CE Mode B and MME indicates eNB that CE mode B is restricted.  
Case 1: eNB reconfigures the UE to operate in CE mode A if the current serving cell supports CE mode A.

Case 2: eNB cannot reconfigure the UE to operate in CE mode A in the current serving cell, for example, the current serving cell does not support CE mode A. In this case, the eNB should handover the UE to an appropriate target cell supporting CE Mode A. For handover, eNB may reconfigure measurement configuration so that the eNB can select a target cell which supports the CE mode A operation to meet the voice QoS.  Alternatively, the eNB releases the UE to enable it to apply the cell (re-)selection criteria for idle mode. If no E-UTRAN cell is available in normal coverage or CE mode A, it will attempt to select GERAN or UTRAN.
In both cases, eNB can have full control and support the change of CE mode B restriction in connected mode. 
Observation 2. In connected mode, if MME signals CE mode B restriction parameter to indicate whether the CE mode B should be restricted or not upon the change in usage setting, eNB can take an appropriate action by reconfiguration, handover or releasing RRC connection. 
Observation 3. The CE mode B restriction in connected mode does not require any modification in the current measurements and mobility procedure. 
Once CE mode B is restricted, RRC connection re-establishment may happen. To perform RRC connection re-establishment, UE would follow existing cell-selection procedure and rules of coverage enhancement. In this case, since UE’s usage setting has changed to voice centric, the UE would not use the cell selection criteria based on cellSelectionInfoCE1. 
After selecting the suitable cell, however, the voice centric UE should not use the PRACH resources corresponding to the CE mode B to access the cell. A voice centric UE should not also indicate support of CE mode B in RRC connection setup complete message. Once a UE makes the RRC connection to the network, it is up to network to configure the UE correctly for CE mode A.

Observation 4. If the RRC connection re-establishment happens after CE mode B is restricted in connected mode, UE performs cell selection with cell selection criteria for CE Mode A based on the existing cell-selection procedure and rules of coverage enhancement. 

Based on the observations, RAN2 can provide feedback to SA2 in a reply LS [2] that there is no issue in updating the CE mode B restriction parameter at eNB for a UE that is authorized to use coverage enhancement as the UE is fully controlled by the eNB in RRC connected mode.

Proposal 1. RAN2 agree to provide feedback to SA2 in a reply LS that there is no issue in updating the CE mode B restriction parameter at eNB by MME in RRC connected mode.

3 Conclusion

The observations captured are the following:

Observation 1.
Handling authorization of coverage enhancement for the RRC connected mode mobility is left to eNB implementation.
Observation 2.
In connected mode, if MME signals CE mode B restriction parameter to indicate whether the CE mode B should be restricted or not upon the change in usage setting, eNB can take an appropriate action by reconfiguration, handover or releasing RRC connection.
Observation 3.
The CE mode B restriction in connected mode does not require any modification in the current measurements and mobility procedure.
Observation 4.
If the RRC connection re-establishment happens after CE mode B is restricted in connected mode, UE performs cell selection with cell selection criteria for CE Mode A based on the existing cell-selection procedure and rules of coverage enhancement.

Based on the observations above, we propose following:

Proposal 1.
RAN2 agree to provide feedback to SA2 in a reply LS that there is no issue in updating the CE mode B restriction parameter at eNB by MME in RRC connected mode.
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